interacts with ot-glucans including various hydrolases, 
phosphorylases, a-1,4 glucanotransf erases, branching enzymes, 
amylases, and heat-resistant hydrolases obtained from 
extremophiles . — 



REMARKS 
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application, to remove multiple dependency from the claims and to 
conform the claims to the American practice. 
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410.020 MARKED-UP VERSION OF 

CLAIMS 

JL A recombinant nucleotide sequence, c foaractcrizcoLu i 'that It ctti i ug t ii^ in the 

y-*y direction, a nucleotide sequence coding for an adenosine diphosphate glucose a- 
5 1,4-glucan a-4-glucosyltransferase or starch synthase EC 2.4.1.21, ur fur a pn^an^ 

derived from this enzyme. espS££aILy by suppression, addition or substitution o^hne e# 
■gneye amino acid^fr, the said enzyme or derived protein having the property of migrating 
to the sites of biosynthesis of the starch granules in plant cells and of attaching 10 the 
starch granules, the said nucleotide sequence coding for the enzyme or aforementioned 
10 protein being positioned upstream of a nucleotide sequence coding for a peptide or 

polypeptide uf interest. 

15 2. A recombinant nucleotide sequence &ccor < h n|pto Claim character ! \n 

k ^ <dti£ki the nucleotide sequence coding for a starch synthase, or for a derived protein, codes 

|r| 15 for the starch synthase hound to the starch granule or GBSS present iiupaaietiJar in 

plants, alguc or micro-algac, mnrr r«p m '^1y fa r I'cofnpm rp:p<;<;] ) nr fny 
»ftiaL C 4 'n derived from GBSS - as defined in Claim I. 

|3 3. A recombinant nucleotide sequence accor - din gte Claim 1 or 2, cliaractei ' ig cd 

20 Ls-sJ^ the nucleotide sequence coding for a starch synthase,, or tor a derived protein, is 

selected fromt£**- ^av*^=> c« w s«^ 

- the nucleotide sequence SEQ ID NO : 1 of the cDNA coding for the GBSSI of 
Chlamydomonas reinhardtiU 

- or a fragment of the nucleotide sequence SEQ ID NO : 1 qHnwn ^gnr.h ihn - 
25 sequence* in which the nucleotide of the 5* cad corresponds to lhal located in one of the 

positions 1 to 186 of SbQ ID NO: 1. and in which the nucleotide of the .V end 
corresponds to that located in one of the positions 1499 to 31 17 of SEQ ID NO : 1, 

. the sequence SEQ ID NO : 2 coding for the GBSSI of Chlamydomonas; 
30 rcinhardtii in the form of pre protein of 708 omino acids (SEQ ID NO : 3), 

. the sequence SEQ ID NO : 4 coding for the GBSSI of Chlamydomonas 
reinhardtii in the form of mature protein of 651 amino arid* (SF.Q ID NO : 5) r 

. the sequence SEQ ID NO : 6 coding for a fragment of 438 amino acids 
(SEQ ID NO ; 7) of ihc GBSSI of Chlamydomonas reinhardtii, 



\s3t 
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. ihe sequence SEQ ID NO : 8 coding for a fragment of 531 amino acids 
(SEQ ID NO : 9) of the GBSSI of Chlamydomonas reinhardliu 

- jbj- a nucleotide sequence derived by degeneration of the genetic code of the 
aforementioned nucleotide sequences, and coding for the aforementioned GBSSI of 

s Chlamydomonas reinhardtii y or for an aforementioned peptide fragment of the latter, 

- *r a nucleotide sequence derived from a nucleotide sequence or fragment 
mentioned above, especially by substitution, suppression or addition of one nr morn 
nucleotides, and coding for a peptide sequence derived from the aforementioned GBSSI 
of Chlamydomonas reinhardtii, or derived from an aforementioned peptide fragment of 

10 the latter, and having the property of attaching to the starch granules, the said derived 

nucleotide sequence preferably having a homology of at least obout 50%, and preferably 
of at least about 70%, with the aforementioned nucleotide sequence or fragment, 

- af a nucleotide sequence capable of hybridizing with one of the 



15 



aforementioned nucleotide sequences or fragments. 

4. A recombinant nucleotide sequence, according to one of tW Claim! 1 to*#r 
jcjiaraclrriycn in thnt the nucleotide sequence coding for a peptide or polypeptide of 
interest is selected from.t^ 7^7^ c^a/a^j* *f 
\~ ~ those encoding biologically active peptides, especially peptides of therapeutic 

20 interest or that can be used in the agricultural and food industry, ffa^X fa QA) ^ 



/ - those encoding enzymes that are able to transform starch, saeiras. enzymei/that 

!f y^i^r^ ; r— " ^ 

interact with ct-glucans including various hydrolases, phosphorylaaes, a-1,4 

I 

ghicanotransferases, branching enzymes, amylases, and espttgfaTCy heat-resistant 
hydrolases obtained from extremnphiles guch— ft yaidiaebactMijt that axe active at 
25 tempe ratures- a bove 4Q°C r 



5. A recombinant nucleotide sequence according to ono- of the Claimf 1 
^ch aractcrizcdi ttJhat it contains a nucleotide sequence encoding a cleavage site, the said 
nucleotide sequence being positioned between the nucleotide sequence coding for a 

ift <;larch synthase, or a protein derived from the latter, and the nucleotide sequence 

encoding the polypeptide of interest. / 

6. ^ Transgenic plant cell£, selected from the/cells, of plants, algae micro- 
algae, that are able to produce starch, the said cells containing a recombinant nucleotide 
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sequence ac cor d ing 10 one of toe-Claim* 1 tq^ integrated in its genome or maintained 
in a stable manner in its cytoplasm. 

7. I ^Tansgenic plants, algae eft micro-algae, ar-p artr . , espec ia lly flowers, fruits, 
leaves, stems* roots, seeds, Sr Z ^ugments of these plants, algae or micro-algae, 
containing a recombinant nucleotide sequence a cco r ding t o o i t e of the Claim}- 1 4^S> 
integrated in the genome or maintained in a stable manner in the cytoplasm of the cells 
of which they are composed 

8. A fusion polypeptide, c haracterized in that h>containf*J^ 

- in the N-tcrminal position, a starch synthase, or a protein derived Horn this 
enzyme, especially by suppression, addition or substitution of one or more amino acids, 
the said starch synthase or derived protein having the property of migrating to the sites 
of biosynthesis of the starch granules in plant cells and of attaching lo the starch 
granules, 

- and, in the C-tenninal position, a peptide or polypeptide of interest, 

the C-teimina) pait of the amino add sequence of the starch synthase, or of the 
derived protein, thus being bound to the N-terminal part of the peptide sequence of 
interest, the said fusion polypeptide being encoded by a recombinant nucleotide 
sequence according lo untr of-tfe? Claimjf 1 W^T 

9- A fusion polypeptide arcordir i ^ to Claim 8, charcotoria u d in lliul the starch 
synthase is selected fronrtl>~ cj^iny^ Cv+s&tt^ 

- the peptide sequence SEQ TD NO : 3 corresponding to the GRSST of 
Chlamydomonas rcinhardtii in the form of pre-protein of 708 amino acids, 

- or a fragment of the peptide sequence SEQ TD NO : 3/i?ucfi^the sequences in 
which the amino acid of the amino terminal end corresponds to that located in one of 
the positions 1 to 58 of SEQ ID NO : 3, and in which the amino acid of the carboxy 
terminal end corresponds to that located in one of the positions 495 to 708 of SEQ ID 
NO : 3.. elp^^<^* — fU-^fw-y> ^>^yOrt^j 

. the sequence SEQ ID NO : 5 corresponding to the GBSSI of 
Chlamydomonas reinhardtii in the form ormalure protein of 65 i amino acids. 

. the sequence SF.Q TD NO : 7 corresponding to a fragment of 438 amino 
acids of the peptide sequence of the GBSSI of Chlamydomonas reinhardtii* 
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. the sequence SEQ ID NO : 9 corresponding to a fragment of 531 amino 
acids of the peptide sequence of the GBSSI oiChlamydomonas reinhardtii, 
- ^^pqjtidc sequence derived from an aforeinenliuiicd pcplide sequence or 
fragment, ^esgasieSy by substitution, suppression or addition of | one Qpsaere amino 
;icids, and having the property of attaching to the starch granules, the said derived 
peptide sequence preferably having a homology of al least about 60%, aad — 
ad vantageously - at l east aboutrt% %. with the aforementioned peptide sequence or 
fragment. 

10. A fusion polypeptide ja ecording - i R Claim 8 or 0, Uiww i u rjg e d in that it 
contains a cleavage site positioned between, on the one hand, the starch synthase, or a 
protein derived from the latter, and, on the other hand, the polypeptide of interest. 



11. / Starch granule^, f WnrtnFi-rrrl iWTriiit thf s y 



-Contain one ofe-aieto fusion 

polypeptide^ defined in one of fee, Claim? 8 lerttT 

12, A pharmaceutical composition, riiaiaftftrj ^driH tha i j| mm^i^ starch 

granulei^c^ ^ing^to Claim IK - if Bg gg ssa ry -4 n rom b ination ^h a physi ologically 

acceptable vehicle, fee sai d graaule C^^ ^^^^o 116 Qg-^ege fusion polypeptidep as*y T U*~Lp 
dcfuigd-i n one of tlic Claim s B -to 1 &, the peptide of interest in ihc said fusion 
polypeptides possessing a defined therapeutic effect. 



13. A pharmaceutical composition acco r diAg - t o Claim 12, chara cterized in that - 

it-lfi- m A fi llll l \\IA\ hp ^llmiuiUH i wl | i J i Hn t P r n11y nnpnnif i lly intr^n^iqly nr in n _ 

f?nr f riat cm hf * n^™"*****™ 7 *-^^ diameter of the starch granules bs£eg between 
about 0.1 nm and several tens of pm, and the proportion by weight of the fusion 
polypeptides in these granules ieikg between about 0.1% and 1%. 

14. A pharmaceutical composition., c h aracterized in that -4frcontaing one a> utwu " 
fusion polypeptides asjiafined-in-one of tfeoClaim^S to 10, if necCfisiry in combination 
w^tk a physiologically acceptable vehicle, the pcplide of interest in the said ftision 
polypeptides possessing a defined therapeutic effect. 
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15. A food compositin g r.liarartr*iS-/ni in iiiwi ii contain^ starch granules 
Claim 11. the-said flraniilfifi containing nn p- fir mnrp fi m'nn polyprprirfn nr 
^ fi P p d in rtr f>,n rimn^ o »■« jo the peptid of interest in the said fusion 
polypeptides being usable iii the food-processing field. 




16. A method of preparation of starch granules -aeeofdmg to- Claim 11, 
c hfiRirlf n/rcl In thajdt comprise s the following stages : 

- transformation of plant cells, hy means of a cellular host, ^ such — as*" 
A^f ^h^atori t itn tumofacion s y transformed by a rccornbinant vector, cspe UilHy of tire- 
10 pJafflri dj rosmifl.nr phag e- t ypg^ containing a recombinant nucleotide sequence 

according to nwo o£4ht Claimf I 



So 

- obtaining plants, algae or micro-algac transformed in s uch a w a y that their 
genome containsyone or more nucleotide sequences ac cording to o ae of tbe-Claimg 1 ta^ 
^ by in vitro culture of the aforementioned transformed host cells, 

- j£ nc/fcflaa' i ^ ffierti lization and recover)' of the seeds of tlie plants obtained in the 
preceding stage, and cultivation of these seeds to obtain plants of the next generation c vi 

- extraction of the starch granules from) the plants, algae or micro-algae, or from*- 
-H^^j^ r^in iiillv flowers, fruits, leaves, stems, roots, or fragments of these 
aforementioned transformed plants, algae or micro-algac especiall y hy sftdi mgniatinn 



17, A method of preparation of fusion polypeptides jicc ording'rcruiie of llitf 
Claim^ 8 to 10, characterized in tha t iLin cludeK the implementatio n » of the me t ho d 
1U , arrorrhng - t o C l a i m i6y S h e caid method |bompri3ing an additional stage of recovery, and 

if nrfesgnTVf6f purification, of the fusion polypeptides from the starch granules. 



18, A method of preparation of a peptide o £-in^r^ < ft r charact p"?^ »™ that it 
includesjhr implomrmtntion-jffi the method a^orrtl^s-K) Claim Iftnr Chim 1 7r thr mid 
m ethod hainp; r.arrieg Uwt by transformation of host cells with the nucleotide sequences 
R ecord i ng t& Claim 5, and includes an additional stage of cleavage of the fusion 
polypeptide obtained, by means of a suitable reagent, then, if^ec^sM^. a stage of 
purification of the polypeptide of interest. 

19. A method of biotransformation of starch granules, ebar actcrigftd in that i t 

nnmprigp^ thp following c t^g*A- 
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- transformation of plant cells, by means of a cellular host, ^such — rs 
A grohacterium tumefaciew ^ transformed by a recombinant vector, napiifiipMy of the 
pias mjd, cosmid or pha gf; tv^ cuuiuinhig a recombinant nucleotide sequence 
aeeefdmglte Claim 4. encoding enzymes that are able to transform starch. 

- obtaining plants, algae or micro-algae transformed 4B such ft way that their 
genome contains^ one *v mow aforementioned nucleotide sequences, by in vitro culture 
of the aforementioned transformed host cells, 

_ t£,nrrr>)/«y t fertilization and recovery of the floods of the plants obtained in the 

preceding stage, and cultivation uf these seeds to obtain plants of the next generation, 

-n^^A^Lff zA^M^hs 0 / 

- extraction ot the starch granules frornlthe plants, algae ar micro-algae, at-&awr 

parte , oopocial l y flowers, fruits, leaves, 3tcms, roots, or fragments of these 
aforementioned transformed plants, algae or micro-algae, especially i>y sediuiuitdtiur r; 

- i f - n£ce fifia rffi heating nf the said starch granules to a temperature at which the 
peptide of interest of the fusion polypeptide is capable of being active. 



